INTRODUCTION
Increase in the very number of people in the elderly population in developed societies, as well as the use of screening programs, increases the number of requests for surgical procedures in this group of patients. In people aged 65 or older, the patient's risk of requiring surgical procedures is three times higher than in the younger population, especially in the case of emergency conditions [1, 2, 3] .
Surgeons are still generally reluctant to treat elderly patients, considering them more sensitive to surgical treatments due to lower physiological reserves, as well as more concealed diseases. The published data that indicate the poor outcome of surgical procedures in the elderly corroborate these facts [2, 3, 4] .
Some studies suggest that surgery should often not be postponed in elderly patients. They conclude that the rate of mortality in the elderly can be reduced by performing elective surgical procedures, by carefully "selecting" patients with emergency conditions, thereby excluding the possibility of having inoperable patients, as well as by the participation of a large number of surgeons of various subspecialties during surgery [5] .
The objective of the research was to determine the total rate of early postoperative mortality of elderly patients undergoing emergency surgical interventions on the gastrointestinal tract, with an overview of the impact of the American Society of Anesthesiologists (ASA) score, malignant diseases, septic conditions, associated chronic diseases, and the localization of a pathological process to the occurrence of the mentioned.
METHODS
The study, done in accord with standards of the institutional committee on ethics, included the examination of 914 elderly patients (65 years of age and those older than 65) in the period from January 1, 2013 to December 31, 2014 at the Clinic for General Surgery of the Clinical Center in Niš, divided into two groups: emergency and elective surgical care. Patients included in the study were surgically treated for diseases (benign and malignant) of the gastrointestinal tract, and were divided into the following groups: patients with gastric surgical diseases; patients with diseases which required duodenal surgery; patients with diseases which required small intestinal surgery; patients with diseases which required colon surgery. Owing to the increased incidence of patients with appendicitis, this group of patients was also isolated. During the research, the sex and age of the patients were also monitored, (four age groups of patients were examined): the first group of patients was 65-69 years of age; the second group of patients was 70-75 years old; the third group of patients was 76-80 years old; the fourth group of patients was over 80 years old. Particular attention was paid to the nature of the underlying disease (benign or malignant), associated chronic diseases (heart diseases, pulmonary function disorder, neurological diseases of the central nervous system, diabetes). In the study, the patients were also included in the ASA classification, and divided into five categories.
The study also included monitoring some laboratory parameters with their measurement on two occasions during patient hospitalization: before the surgery itself, and just before the end of the clinical treatment or before the fatal outcome. The tables show the average values of the tested parameters. The following values were monitored: serum creatinine, serum albumin, total proteins of the serum, erythrocyte values, leukocytes, serum hemoglobin, serum sodium and potassium values, serum parameters that indicate infection (C-reactive protein -CRP, procalcitonin -PCT), glycemic level.
Surgical treatment of the examined patients included surgery of the stomach, duodenum, small intestine and colon, appendectomy.
In the immediate postoperative period, the appearance of surgical complications was observed: laparotomy dehiscence, dehiscence of the primarily performed intestinal/ gastro-intestinal anastomosis, postoperative bleeding.
Since surgical treatment, as well as the nature of the underlying disease, is accompanied by blood loss, a decrease in the blood cell count, a decrease in the serum levels of hemoglobin, albumin, and total proteins, the number of received transfusion units was also monitored in the examined patients.
Statistical data processing
The data are presented in the form of an arithmetic mean and a standard deviation, or in the form of absolute and relative numbers. Frequency comparisons were done with the χ 2 test. The comparison of the continuous variables was done with the Mann-Whitney test. The correlation of potential risk factors with mortality was investigated with a univariate and multivariate (backward: Wald method) logistic regression analysis. The calibration ability of the model was tested with the Hosmer-Lemeshow test. The discriminatory ability of the multivariate model was tested on the basis of the receiver operating characteristic curve. The hypothesis was tested with a significance threshold of p < 0.05. The data analysis was performed with the SPSS version 16.0 software package (SPSS Inc., Chicago, IL, USA). were equal between emergency and elective surgical procedures (p = 0.262).
In emergency surgical procedures, the following values were statistically more significant: serum creatinine (p < 0.001), erythrocyte count (p < 0.001), leukocyte count (p < 0.001), hemoglobin (p < 0.001), CRP (p < 0.001), PCT (p < 0.001), and glycaemia (p < 0.001). In patients with performed elective surgery, statistically significant values were the following: total serum proteins (p < 0.001), serum albumin (p < 0.001), and serum sodium (p < 0.001).
In emergency surgical procedures, in the univariate model, the statistically significant risk factors for fatal outcome were the following: age, surgical interventions on the stomach and duodenum, ASA 3 and ASA 4 score, comorbidity on the heart, lungs, kidneys, surgical complications, transfusion, and the value of leukocytes above 10,000 units/ml. In elective surgical procedures, in the univariate model, statistically significant risk factors for fatal outcome were the following: ASA 3 score, comorbidity on the heart, lungs, diabetes, surgical complications, malignant type of surgical disease, receiving transfusion, leukocyte value over 10,000 units/ml.
For emergency surgical procedures, in the multivariate model, the following were statistically significant risk factors, corrected for the other parameters in the model: surgical gastrointestinal diseases, ASA 4 score, heart and renal disease, and leukocyte level above 10,000 units/ml. For elective surgical procedures, in the multivariate model, the following were statistically significant risk factors for fatal outcome, corrected for the other parameters in the model: the ASA 3 score, heart and respiratory diseases, and malignant surgical diseases.
The patients who underwent emergency surgery had statistically significantly lower survival compared to patients treated with elective surgery (p < 0.001) (Figure 1 ). The shortest survival was exhibited by patients with duodenal surgery, followed by surgery of the small intestine, while the patients with surgical diseases of the stomach and colon had the longest survival. It has been established that there is a statistically significant difference in the length of intra-hospital survival compared to the localization of the surgical disease itself (p < 0.001) ( Figure 2 ). The patients with malignancies had statistically significantly shorter survival compared to the patients with benign diseases (p < 0.001) (Figure 3 ).
DISCUSSION
In people aged 65 years and older, the risk of death to the patient from the required surgical procedures is three times higher than to the younger population, especially in the case of emergency conditions [5] . Ozturk and Yilmazlar [6] did not show a statistically significant correlation between age and mortality of elderly patients undergoing gastrointestinal tract surgery, while in other authors' studies, the "age of the patients, " as an independent risk factor of direct postoperative mortality, was statistically significant [7] . According to our data, it was found that the largest number of patients who underwent surgical care was 65-69 years of age. In addition, there is a statistically significant difference in age in relation to the fatal outcome, so in the group of emergency surgically treated patients, the group of 70-74-year-olds had an almost 2.5 times greater chance of a fatal outcome (OR 2.465) compared to the reference group (65-69), while in the group of elective surgically treated patients, the group of 75-79-year-olds had a 1.5% greater chance of a death outcome (OR 1.402) than the reference group (65-69).
Emergency surgery is a well-known risk factor [8] [9] [10] [11] [12] . It increases the operative mortality rate from three to as many as 10 times [10] . Ozturk and Yilmazlar [6] state that about 70% of the non-surviving patients were subjected to emergency surgery. Some authors indicate a better outcome in elderly patients who underwent elective surgery, compared to emergency surgical care patients [12] . Our data suggest that the fatal outcome was statistically significantly more common in emergency procedures (p = 0.021).
The data obtained in our study show that elective surgical procedures were statistically significantly more frequent in female patients (66% vs. 9%, p < 0.001). In the group of elective patients, female patients had a two times greater chance of death outcome (OR 2.083), compared to male patients, which was in correlation with some other studies [13] .
Patients with a higher ASA score have a higher chance of fatal outcome [14] . In elective care patients, with an increase in the ASA score by 1, the chance of fatal outcome increases by almost three times (OR 2.780), while the chance is far greater in emergency care patients.
Some studies indicate that the primary preoperative factor for a poor surgical outcome in the elderly was the comorbidity itself rather than age [15] . Electively treated patients with respiratory diseases had an almost five times greater chance of fatal outcome (OR 4.823), while emergency care patients with respiratory and renal diseases had an almost five and nine times greater chance of fatal outcome, respectively (OR 5.097; OR 9.537).
In the category of "laboratory values, " Visser et al. [13] reveal three statistically significant morbidity and mortality factors: an elevated level of serum creatinine, reduced preoperative albumin level and elevated leukocyte levels. In our study, serum creatinine values were statistically significantly higher in emergency procedures (p < 0.001).
Hypoalbuminemia is a common laboratory abnormality in the elderly, which can lead to high morbidity and mortality [16] . In patients who underwent elective surgical procedures, the statistically significantly higher values were total serum proteins (p < 0.001) and serum albumin (p < 0.001).
In sepsis, the underlying problem is the high rate of mortality, which is even higher than in patients at the mo-ment of myocardial infarction [17] . According to our data, the CRP values were statistically significantly higher in emergency procedures (p < 0.001).
Neumayer et al. [18] report that the leukocyte value above 10,000 units/ml was statistically significant for the development of a serious infectious process, while, according to Davenport et al. [19] , the value of leukocytes above 10,000 units/ml was statistically significant for the development of heart complications. Our data indicate that leukocyte values were statistically significantly higher in emergency surgically treated patients. Emergency surgically treated patients with values of leukocytes above 10,000 units/ml have a 2-4 times greater chance of fatal outcome (OR 2.781; OR 4.246), compared to patients of the same examined group without leukocytosis, while in cases of patients with elective surgical treatment, with leukocyte values above 10,000 units/ml, the chance of fatal outcome was 3.5 times higher (OR 3.655).
The serum hemoglobin concentration was higher in patients with emergency surgical treatment, compared to the elective ones, but not at the level of statistical significance, which was in correlation with previous studies [16] .
Surgery of the upper part of the digestive tract increases the risk of heart and respiratory complication occurrence [20] . Our research has established that there is a statistically significant difference in the localization of the disease itself compared to fatal outcomes, so gastric surgical diseases were at the level of statistical significance (p < 0.001). The shortest survival was exhibited in patients with duodenal diseases, followed by the ones with diseases of the small intestine, while the patients with stomach and colon diseases had the longest survival.
Many patients who develop surgical anemia receive a transfusion. The outcome of such patients is poor, and it is not clear whether this is due to bleeding, anemia, or the transfusion itself [21] . In our study, both in emergency and in elective surgical procedures, in the univariate model, the transmission of transfusion was also considered a statistically significant risk factor for fatal outcome. Patients receiving transfusion had a 14 times (OR 13.955) greater chance of fatal outcome in emergency cases and a 10 times (OR 10.333) greater chance of fatal outcome in elective care patients, compared to non-transfusion patients.
Duron et al. [22] indicate that the presence of a malignant surgical disease as a risk factor for immediate postoperative mortality is at the level of statistical significance. Malignant changes are statistically significantly more commonly operated on in the form of elective surgical procedures (p < 0.001). Elective surgery-treated oncology patients have a three times greater chance of a fatal outcome, compared to non-oncology patients of the same group (OR 2.499).
Wound dehiscence is one of the most common early postoperative complications with a frequency of approximately 2% [23] . There is no unique cause that leads to laparotomy dehiscence, and, as a rule, there is a combination of several factors, such as old age, anemia, jaundice, uremia, diabetes, hypoalbuminemia, COPD, malignancy, steroid use, obesity, wound infection, intra-abdominal sepsis, plications, anastomosis dehiscence leads to greater pain and distress of the patient than any other surgical complication [25] . The percentage of anastomosis dehiscence depends on the location of occurrence: stomach 1-9%, small intestine 1-3%, colon 3-29%, and rectum 8-41% [26] [27] [28] [29] [30] . Owing to surgical complications, re-intervention was performed in 15 deceased emergency surgery-treated patients and in five deceased elective surgery-treated patients. Emergency surgery-treated patients with surgical complications had a 14 times greater chance of fatal outcome (OR 13.965), while in elective surgery-treated patients with surgical complications, this chance was 12 times higher (OR 12.012).
CONCLUSION
Our research suggests that fatal outcome was statistically significantly more common in emergency surgical procedures. Premorbid factors, characteristics of the disease, the preoperative condition of patients, and operative factors predict a poor surgical outcome.
The characterization of independent validated risk indicators for mortality in those patients is essential and may lead to an efficient specific workup, which constitutes a necessary step towards developing a dedicated score for elderly patients.
